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(54) LIGHT EMITTING DIODE AND ITS FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light emitting 
diode using fluorescent material capable of uniform light 
emission of high luminance, and a forming method of the t , j ^ 

diode. 

SOLUTION: This light emitting diode has an LED chip 
103 wherein gallium nitride based compound 1 n-! 

semiconductor is applied to a light emitting layer and 
blue based light emission is enabled, a pair of external 
electrodes connected with the respective electrodes of 
the LED chip 103, and coating parts 101, 102 formed on 
the LED chip 103. The coating parts consists of a first 
transparent coating part 101, and a second transparent 
coating part 102 which is arranged on the first coating 
part 101 and contains fluorescent material which is 
excited by a visible light outputted from the LED chip 103 and outputs a visible light subjected 
to wavelength conversion. 
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f2LED^77±fc|£&t£a*:3-7M y/gpt Svfr-f 
<§> f&t 74 *- H oT. 

— K. 

k. 

fcfrtELED^-»r*BHUt**««*ifc:l2«W)» 

eJWtSnfcfltreJBCJH** 1 n G a ux'$>zmc% 1 k: 

[tfr£JS6 3 ftGltftlMft*. (R«,.,Sm,) 
3 (AI H Ga y ) 5 0 12 : CeT**M*«ltCiE«^ 

0, Reli, Gd. La. Lu, S c 

»5W&a3ISIMrSr**ft«:»M4 L E D ? «y r±*=» 
**»«3tane j frLEDf-*7 , l:, l£LED?-77"fc35S 



fflKKflt* v fctt L E D* v TJifcRtt 

inm i o i me*-/u K«m *»v yxj&#* *n- 
[rot in 7 rrtKtta3ftfcaMMW&&« 

d f- <y r_ht::33fctt8tJ]it:&X L T$ 1 <r>zt — f- < 

[000 11 
[0002] 

[^OSW3 4-B> RGB (*MUk Jife^s -Sfe 
^) K^^T, 100 0mcd^Xh^tZWiJSigJ3Wg(C 

**lWW»S*ifc. i^lt#V\ (R) , <t& 

X (G) . (B) J&m^fg^LED^-yr^ 

S$ii-7-p$)5. £6DJ;3^:LEDa^ffi^]i: tX7;W 

— feL E D^S^^S^^T^S . 
[0003] LEDf «/ 7" (iffiiT^»fett^e- 

RGB^B («feSR> Y (SttfeJS) ^>itl€l^i: 2 
[0004] ^^T"*ffiamAti, LEDf-vTii^t 
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5-1 5260 #^¥7 - 9 9 3 4 5^m 

[0005] ^tttt£t4* &&!ox*/^- • A> F 
7 L E D * y 7-$: 'J - K 7 1^-A«>aj8 

CRtt6ilfc*vr±«:if(2ilittt*. LEDf-77 
«» LED f- y TifflytblXt:* fiVX<?J>&* t^x 
xhfcWEftfcJKWteSSRS**, ZLT, LEDf- 
•y T'*lWW**-fl' K3Wr*3:if LEDf-y 7frb 

[ooo6] £««^ s ftesftoa^-f h* k . * 

[0007] 

i*i*irfcJW:LED^vra«abHW«as** 

k, JHGIimfc&vvceo&*&b***#fc*. J; 
'Srt'kiSt.S.. 

[ 0 0 0 8 3 J: ? 'MIBtffiMSI^lS^f 4 c: b fci 

bmzmM&tf&T't&tiLMzh&b nsranMrr 

S. #K&«$»4, JJ2ra&S£«^L8^S9ffiK*SW- 

mnxyj vmftn&ffi&tm&t ;kt= 
hi. 

[0009] 

-f-( f/WfcfcirtWBIW'f*- FT**. Wt. 



[ooioi «MMHn 2 izmzmxr't *- v 

14. LED^T^ftffiSftfcTijmfc. tbfcif&l*** 
[0011] *»8*)fi|#Ja 3 KgS»«D?&ft^ *- K 

[0012] *^oii«3S4 ^Baao^Tfe^'f f 

EDf 7 74>(5^3lS»^^SW(:ffia3 #4 * 

^fcrtLTSIlOa-^-f X^fcLEDf-yT'fcR 
ELT^S, 

[0013] *i^coib^5 fcRwower-r *«- I s 

{4. LED*'y7W7WT£8U:t::m3ftK:I n 
G a N<9§£3fcl£3t$- 5 6 . 

[0014] 49£9K>M#«6 teSSttOWK^W *- H 
(4, itt^fRe.-.SmJs (Ali. y Ga y ) s O 
12 : CeT&£» fib, 0£x<l s Ogy^lt'fc 
*) s Ret4, Y. Gd. La, Lu, S cj&»<»£5J¥J; 

10015] %mi<mm.i^zwmmt^^ *-k 

[0016] *»«OSa*«8 teIBa<Oft3fc^ h* 

tUtz-f-iyrHb* LED*v7co&imb*ti? 

^ V7mt&*£< b t-SPCL E Df"j»7J&»&*NH»l6 

%«T^^* *tfcW)19* LE Df-y 7±lZl&§iHtZ Z b 

[0017] *^^fS*Jg 9 fcfB3a«0lBt^-< F 
{4, •v'^b • 'J - h' w^lt* ■/ 7p} lz®M ZttttX 

S8=JtLED ^-yrk, LEDf-yrt^tt 1 ?^^-!: 
fflV ^T«5l8<J^^$^^ Xi— ■ U - H k , LED 

WC, KS*77'yTrttet4LEDf-.y7 , i:K:iatt'oaAiS 
5tt40^1^=J-r^ X/gPk. gSlcoa-f-^^Tias 

b mz L E D^- 7 7>£>iWB 
[0018] ^X^Oimi 1 0 «E«c0»3t^-f Jf- 
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[0 0 1 93 *?m<n>mz%. 1 1 teKttOft*^ *- 

¥m&fr!>%&mm «r*- * fr&k&mnmKc l e 

SBfc^JfctSXgk, jmoa-^ff^UUtfeLED 
6. 

[00203 

-f >^gBt . SI 1 W3-f * y^aJ±fc«3t%SJ**1' 
k fc J: ->T*WWB«ft«t» ^ tffi«S*6 fc«G«tfc 

Srk'kTSiktf?**. 

[00 2 13 

Wot. 9Hi!Kmfc£P*£IKr&«V8fiT*ac 
#f* S-k * JWi L*WHHt . 
[00223 sfcUJWIoffiftfc: J; oT. &mt}t> s m& 
ffifTOafctfBHl l> £ k uMaTO*! < * 

(A)fc«tJt3K(a). (b), (c), (d), 
(e>, <f >0*n<«**a*teiltUlSfi*. £GJ: 

( d ) . ( e ) WlWrcUatelW^V^ALE Df-y 

£ w J: -3 5 &3fet. LEDf* v TmjUWfeMtS bimtzKcZ 
[0 0 23 3 *ifc. LED^-yriKaraewH*^* 

3 - r -c y^wnsKHs its t . mffitoniz x ->x 

LED* vTMtoX&EMi ■ f&gLZtllllMUmt 
^rS3bWtt3t«*« t «k -o T X $ ft* HSbP 

[00 24 3 *Jfl^«, DO 5 (B) <0SlK, LED* 



•y7*±i:3S 1 con— 7- < &2<D3-?i 

(cle -y riffle ^<o&&t^t:<n&mrm 

[00253 mm:m&n<r>-Wk LT , f-sr 7** 
-f7'LED$-S2(^rf. f-/7*^>f7 0 LEDkLm 

*rt nafk^f u ^A^t^i^Msfc^feMsi k l* le 

TV>|>. LEDf-yTO^-^ffik^SPIIffikJis *ft<f 

C0LED-f->yr±tC^lC03-^f^y^iS8k LTXJtf* 

kUr. ^Ua-^Jig^SWfc: (Re^Sm,), 
(Al 1 - y Ga y ) 8 0 11 : Cc&mm*tt2itt:t> 

[0 0 26 3 SRlcorJ— f ^y^tm2<03— f -fyj/ 
ttii. IWBflWtkioTV^. I32<0io<^l^ 

[00273 O-f-f^SlOL 102, 20 
1. 202. 40 1, 4 0 2) ^flS&Hjtcon-T-r 
SlSkte. LED^-yTSr^gf^^k'^^^-fSfcO 

h i ^-Cfc 0iJ' ss 5r< k t^5fc:L E D-f->y 7-*>^coirS 

tt % LEDf-y7**^0-srS3i5Wff»^S:1S«$^«» 
£ k J: 0 LE *y rk «3eiMI*» 
Sfe*k*3*^6to-C*i. miz. *H»»03- 

t O J; 0 1 L E D + «y 7'*> fe»tij S iifcftcoftS&£H 

-f y ^«Sr«^?S *4 £ k t: i ^ t J^K^-frT ft 

[0 028 3 »lf03-f -f^HJlOlk. »2fi03 
-r-f y^SPl 0 2oS«J±, |s|t;|**KUBvvct)J:ti 
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aurwB. thumbs. s/ya-ySMtfriroHS* 

— r -f >^ZH>'f52<03-f -f ^^<OJ?A{i. *ft 

[ 0 0 2 9 ] fH 1 2cr>3-?4 >f&<£ 

«B^*fr *** £ fc let -> T L E D -y TRtf /Xli 

CO 0 30 J 3-^r4 y^SW±«3Rtt. 

KfcVVCIi, LEDfy T-^^tt^ -f "V — & k*t=*»*» 

[oo3i] mmn) ^wtm&a^titiaak 

fflflfitf-WveftftOSKft <*fiSL flkfiJK. tf&R) 

£*T?£k#T£l>. ^OfciWBHea^^MWCIi, L 
E D * >y 7*6 C0^3fc k t,(0?&tt m -T 

* vrmKxzmm-ztmtfhh, zox o%vm 

ttZZttfX-tH,. 

COO 32] S^»t=, m2<?)3-7- < >72&MZ#V$> 
C 0 0 3 3 3 flfcfr, fltJHWfJOirtr^ft LE Df - 77 



fCco£ft£lWfsc:k ! LT > £&. L/S#oT. ffifflS 
C 0 0 3 4 ] qmflcaXJBK J: -»-CBB8Sft*«HWB 

* u b yjkmsm^ u ^^fts$ft^ * * f y >? a • 

m,) 3 (A lj.,Ga,) 5 Oij : Ce (0^x<l, 0 
Sy^l. {BU Re«, Y. Gd.La, Lu. Sc 

v23fl$ftS^&< k i>-n<r>7mx-h 

s. ) 4^^, wt. mm&tLx (Re 

nSm,) 3 (A 1 i- y Ga y ) a 0 12 : Ce£JHW£*&£- 

jQgLTiBS$ftflatff3j£i;tX (Ee) = 3W- cm 
■ 2 J2LhlOW- cm-mTtzii^Xb&$mt,z1~ft%n 

C0035] (Rei.jSm,) 3 (A I ,.,Ga,) 

3 0nmftafi«:*07 2 0nm4T«fc9l<5 r n-H«r 
<0 A I G aTEHftt* £ hTfS}1fiKA«tHafcA 

asfcti. £ t x&mzmft&)£tm-ri z tt^&x- 
ix hi&tfxm&ft***. x \, 1 

C0036] £0>*d*«Bl£*tt* Y> Gd, C €> S 
m. A K La&l^Ga^il^i: LTSl^. Xllaifi 

MrttT+*tea*LTWRt»ft. Xii. Y, Gd, C 

sm<r>m±mjcmt:^s^itxmmmLtimm 
mmtt-miLtiiittjmLx'&btiz&i^tify 

il^lSiRS:^*. £fttC75<y^^kLT7WkT>^ 
1350~14 5 0' CC0JflSffifflT'2-5KHB]^;L 

^81, left, aa^ss^a't £ t x-ftz z t rfx-tt 

4. 
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[00373 *B3ra«ojaiasgte*ivvc. mmn 

Al. Ga. Y. La&tfGd J $>Smc9£-3-fi#H&& 
2H3£Jilt«9 (Rei-rSm,) 3 ( A l w Ga y ) 
B 0 12 : Ce«36**»*2f-irCROBO»ft«**« 

[0038] (LED^v7"l 03, 203, 403) 
*«BfelBtC«V^ft*LEDf-y7*fctts £btMt£$(J 

OrLEDf-v^i* MOCVDjapteiOfflRhtl n 
G a N ^<#t3*fl< t k LTJ&Jft* tf& £ k ifiVt 
¥&#"0flfelk 1/CfcL M I S»£. P I 

**>8UM£e J: -5 T&3te?fcg£1I* HR*-£ £ k 

S*fc*-*F#J , »flBft^^fl« : F*F«BSt ffi £ k 

[00391 *ft#y L**§ 
£\ ^W;iit7T^, Xt*;K SIC. S 
i , Z n O^cOW^ffiV^ixl) . MAttoAv^^r 

y ^Aarjtwa-fri^wiir? r <* •vw»«v>* £ 

fcjtflff*U\ Z.Wyr<f A'SBUifcGaN. A 1 N 

1, Ge, Se, Te. CI|Mfc3iS»A'*-*£fc* t tf* 
U\ -fr. pSMMtf y9A4^ffc*JR$3«4«4 
Ji. pfiF-ZM'TtiZn, Mg, Be. Ca, S 

[00403 attoffv 9^ftftft¥iitH£, p«k- 

5X-?fiai»K:± 0 7--^T4 £ k T p S<fc$ ■£ 4 ^ 

? y ^?wsaaH!^k**ffl^Twaojgtt«>*« 

(00413^. M^hfc^^^N-S^^^ 
x/v-fcfifcTMlvi*?^ *9«f y (&tt) fcWitf 



£-£4c:k#r£4. 

[00423 **wwo»iafflfc*$vvt aft**** 

^^^^144 0 0 n mUU;5 3 0 n mJiAT#$f£ U 
<, 42 0 nmJJLh4 90nmJJiT* i J;0»*U^. L 
EDf 7 rk ttXftff k 036#£ -tft^ J: 0 fiJiS-fr 
ftfefttett, 4 5 0 n mUJLh4 7 5 n mOTtf^&fciF 

nu\ fcfc, #gB&Ete±kUTfflv^ft4LED* 
S4. dco*&s. efe^k, ^fe-^^k'^^t-rii 

&&3fcSlEkir4<ikt>?#4. 
[00433 (^^h • y-Kl04) W>h • y 
LED* «y7*10 3£ffig$-£4k£tc 
*3HWtfci|!W3-fc4 # v^i: £#t4 £ k L 

Wfi$**£kfcTS*. LED^yyftUflBtttKUT 
*7>h • y-KSrLEDf-yr^^l^k tT^ffl-t 

[00443 Wyh • y- P0)Wm&93HSBLb U 
X<i3 0 0 (U QcmOT* s Sf^L<. «J:'5»^U<«i, 
3/xncmOT-CS>S. *&. ^^^1- • U-K±IC* 

l . mffcWKte, 0 . 0 1 c a 1 /cm'/c m/'CW 
±7&mb<± l 3Sf*K« 0. 5cal/cmVc 

[004 53 (4***— • U-H10S) >f is-*-- y 
- K 1 0 5 k LTJ4. h • y- H 1 0 4 JiJcEH 

S*LftLED^<y7 , 103k«8»*nfciWfi7'f^ 

k^a*a*t«)t'fe4. v^^h ■ y-K±ti®s 

lr^<1'4C:k'5rk'C«to'C-7^>'h • y-h'^^i 

Wft^t-- y-KkSsg$-*4a«tt7-f^- 

ffi^ffl^ti, IWMt«r**LT 1 . 6 SJ2lt 1 0 SOT 

[ 0 0 4 6 3 w y-h- • y - h*«05tssa5^®^oj^t3 
xco4 yi — V-VZWtfLZittzWzjyf- • y- 
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[0047]^ • m» mz&wr-Tb 

6*>r< y/W*-l?k<D8ig^ltfg^e3*te*< 
0 0A*Ocm]aT#ff*U<. L<l43,uQc 

[0 048] («fttttttM#106) *g^w«f&«m 

kLTliO. 0 1cal/cm»/cm/t:iaJb3W* 
L<, cfc9#£ L<I40. 5cal/cm'/cm/C 

L<i4, ®ga>l O/imJiLh. $45w 

[00 4 9] (%-iH<Wfl 07) «~-/He*ttlO 
714. «HSHOflWWJJftfc|Bl:TLEDf-yrL0 

3 , ^m?^- 106, ftfttMWtfreJifta-- 

R*t & £ k 4 . =E-;l/ H«f 1 0 7 lis 

atHtBfflWJBftk:'*-* * k ->T L E D* vTjK. 

5t**£k3fi*fS*. flSoT. *^K«»li*R«JB 
L/5«BttkUT«>J:v». A*WIC»4, Gl^XJEa*, El 

4**fc*Hvci4, ftflfflMffl^JLT^ffl*^ 

[0050] t-wmtn&Mffimt lxi±* ±t. 

kfcTfc*. S£ft*l<^«cW*mk tt»4. 



[005 1] (S8Z4 04) LED^v7*4 0 3*«^St 

ies$iti»©mifia. -&m&RV'mm. led s^ti 

ffl<0Sm4 03kU-Ct4. LEDf-*740 3&tfm$5, 
6^m^kka3t%ff*^3*S^^ffifRBan 

E«R-S«LtfclS«J6*i63-** k L E D f->y Tfr 6 

[00521 btztf^x. \zminmmiiz.&wm 

y^tk'k^^e^Sv^k**!!* 
it*. £^±d«»H)tHP»*^*ia«fi«*f»kL 
TI4, -fc? 5 aKt^-^teL-WWHfcfl- 

®{4. E!FRBnaiSki!iKIBJ«k«r-*«{C»fiW**£k 

Sic* •jD3ttBiin»kB»w* l -*fl:LfcLEDaes« 

[00531 ^tc, »«M«««ttOjjWc*JV^T^S 

t/^'j^^4-i oas%»$iii 5 0 0*^ 1 7 
*H»5fw>4 o~6 oii^^snms^ifc LT 

6 0-4 0£g;%<oWiieafT, 3-i/a7-fh. 7>r 

Ar*T94 ^, h^rk^int'ixs 0 0-12 0 
o , c(0iasigffl'c^s^-fe5 5 v?*mtm?*> 

[00541 zcozoKmnt. msmnyv-yis- 
7f t y%&$6&M&&zmm'U yr- 

- Sis- V Sr^®fc5g 0-^*>^4 £ fc*4ftC J: 0 LED 

7v-yiy-v*w%-i-z>z.t vmk#.<m 

- h zm&m r k 4c i ->tt 7 s y ? z.m&n$> 
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xi>£><\ 

[0 0 5 5] flgHHe>*"J->'$'-M=tt» Cr 
a 0 3 . Mn0 2 . TiO z . F e, 0&Zi7V-V ! s- 

v s#e**s# t z k izx ^xm&ztvrzsmwx 

[00563 HnSfci*is&»->-CJl£*»->«:llHBi. Sfcs 

^k K&mmmzft®. ikx? v-wuw&w* 

0. 3mmJJLbW{ffiL<. 0. 5mm 
[0 0 5 7]^«R|Sn«Ri. LEDf 77. 

r-f h» if TSKiwaMr k*-rs t mz l e d * 

4«»tO+»ifc****»JMi.tfAl^ [HIttMnfft** JS? 
afcJEtT}^®^*^!:*^. 16xl6^>24x 
2 4 CO H <y h "7 V V v 9 **mtt&£*«ttK$4 5 

*hr4«£kft«LT*iiHfc: 1< y 
eok-tSdktf-etS. in:, icoio^s^fflv^c 

tis&Sfcttffl!&& flzJ:-?X'noZk S . 
tctt. xjK^^HIII. 7;'J)1IHW 5HWIIB*W 
ijfctf^fc*. ±fc, 7x-x^yLED^-vr^if^ 
i 9£M£tt4>ftn:ESak&££ii-S t^dNWt: 

^y^-xb, &J^>7S?£#^l>c:k 
[0 0 5 8] ifc. fi«xfc»J*SiifcE«fctt. 9H& 

^&k'£lf<lJb£-fr m. a*. 

A-^ftf>cr)£&£g£g^ >-/**!yg$k*£ifcLTJ0j£ 

[00 5 9] (LEDS^SB) *BgfiW)J65fe^>f* 
-KfrfljV>fcLEDaaffO--flttitt-. *ffi»^K*J 



oaste^rt asEtK: l e d f- y -ratxa-f- -r 

StfimWHIKfcLEDWN&fctt. &WHli$l£3*l 

s. mw}®&frk<r>iiiivvi'Aiz£'3xm*<nmmm 

RAM (Random. Access. Memory) 
k. RAMjCE«§iT.*-9 , -^j6»feLED*w»tBf« 

MWSIKi. RAM£iBte$il£7 ; -*# i <oSSftgS<0 
[00 60] >IOi9^. BHffltf>LED&^±RG 
S*fc«fcfittSHfcC#*. *<0*i6. RGB^^M^ 

[006X1 

l%mn (fulfill) ±B#tf-7#4 6 0 nm«0 1 
n fl . 4 Ga,. 6 N^»*S:563t«i:LniLED^-y7*2:ffl 
^n*. LEDf 77(i. «»iHtfcir:7 7'f'*«8±fc 
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